Parameters affecting gene expression from the Pm promoter in gram-negative bacteria.
The Pm promoter inserted chromosomally or in broad-host-range replicons based on plasmid RSF1010 or RK2 are useful systems for both high- and low-level expression of cloned genes in several gram-negative bacterial species. The positive Pm regulator XylS is activated by certain substituted benzoic acid derivatives, and here we show that these effectors induce expression of Pm at similar relative ranking levels in both Escherichia coli and Pseudomonas aeruginosa However, the kinetics of expression was not the same in the two organisms. Different carbon sources and dissolved oxygen levels displayed limited effects on expression, but surprisingly the pH of the growth medium was found to be of major importance. By combining the effects of genetic and environmental parameters, expression from Pm could be varied over a ten-thousand- to a hundred-thousand-fold continuous range, and as an example of its applications we showed that Pm can be used to control the xanthan biosynthesis in Xanthomonas campestris.